Bioactivation of chloroform in hepatic microsomes from rodent strains susceptible or resistant to CHCl3 carcinogenicity.
The dependence of adduct formation on oxygen concentration and glutathione (GSH) presence was used to characterize the bioactivation of chloroform in hepatic microsomes of Sprague-Dawley and Osborne-Mendel rats and B6C3F1 and C57Bl/6J mice. Both oxidative and reductive pathways were present in all the animals tested. Oxidative activation, very sensitive to oxygen withdrawal, was the major pathway responsible for the covalent binding to microsomal proteins and lipids at 0.1 mM CHCl3. The relative contribution of either pathway to the covalent binding to microsomal lipids at 5 mM CHCl3 was dependent on the oxygen concentration. At 1% pO2, i.e., in the range of the hepatic physiological oxygenation level, B6C3F1 mouse hepatic microsomes showed an oxidative activation distinctly higher than that of hepatic microsomes of other rodents; on the other hand, reductive activation was present only in B6C3F1 mouse and Osborne-Mendel rat liver microsomes. The reductive intermediates were the only contributors to the covalent binding of CHCl3 equivalents to lipids in the presence of GSH; indeed the reactive intermediates produced by the oxidative pathway were fully scavenged by this compound. These results are discussed with respect to the species specificity of CHCl3 hepatocarcinogenesis.